Primers were designed using Primer3 online software. All of the coding exons and the exon/intron boundaries of MFRP were amplified with polymerase chain reaction (PCR) using the primers contained in Table 1. PCR products were purified with gel extraction (QIAquick Gel Extraction Kit; Qiagen, Venlo, the Netherlands) or with 96-well filter plates (MultiScreen HTS-PCR; Millipore, Bedford, MA). Bidirectional dideoxy sequencing was performed using the forward and reverse primers (BigDye Terminator, ver. Three on a 3730 or 3100 DNA Analyzer; Applied Biosystems, Inc., [ABI], Foster City, CA). Sequencing results were analyzed with Vector NTI (Invitrogen Life Technologies Europe BV, Bleiswijk, the Netherlands) software. The microsatellite markers used for linkage analysis are presented in Table 2 .
DNA samples of both affected individuals were genotyped with 250 K single nucleotide polymorphism (SNP) microarrays (GeneChip Mapping 250 K Nsp Array; Affymetrix, Santa Clara, CA). Array experiments were performed according to protocols provided by the manufacturer. Arrays were scanned, and genotypes were called as described [9] . The 250 K SNP data were analyzed with the software package CNAG [10] , and chromosomal segments were accepted as homozygous if the loss of heterozygosity (LOH) score was ≥10. The LOH score measures the likelihood of a stretch of SNPs being homozygous based on the population SNP allele frequencies. An LOH score of ≥15 corresponds to regions of (on average) 4 Mb and larger [11] . Homozygous regions shared by both individuals were analyzed for the presence of known RP genes. Retinol-binding protein 3 (RBP3) and retinitis pigmentosa 1 (RP1) were screened for mutations as described above for MFRP. CRB1 amplification and sequencing were performed as described previously [7] . Turkish controls were screened for the novel mutation in CRB1, with restriction enzyme digestion with BccI. Table 3 summarizes the ophthalmologic features of both affected individuals. Both patients demonstrated bilateral decreased axial length, retinal dystrophy, and macular edema (Figure 1 ). Patient IV:2 had optic disc drusen on funduscopy and confirmed by B-mode ultrasound, whereas patient IV:3 did not have optic disc drusen. The ERG for patient IV:3 showed an extinguished rod response and a subnormal cone photopic response. In patient IV:2, the rod and cone responses were extinguished on the ERG.
RESULTS

Clinical findings:
Genetic findings: Direct sequencing of the MFRP gene in the proband (patient IV:2) did not reveal a disease-causing mutation. The only detected variations were known SNPs in exons 1, 4, and 5 (Table 4) . Haplotypes were constructed based on Figure  2 ). Both affected individuals inherited different chromosomal haplotypes from their father at this locus, excluding involvement of this locus in this family.
Genome-wide homozygosity mapping using SNP microarrays revealed several homozygous regions in both patients. Thirteen regions were shared in both, with the largest region spanning 28.8 Mb on chromosome 1. Analysis of the shared homozygous regions for the known RP genes revealed that the CRB1 gene resided in the largest homozygous segment, and two other known RP genes (RP1 and RBP3) were present in smaller homozygous regions (Table 5 ). Sequence analysis of the RP1 and RBP3 genes in the proband (patient IV:2) revealed only nonpathogenic SNPs in exon 4 of RP1 (Table 4) . Sequence analysis of CRB1 revealed a novel homozygous missense mutation in exon 7 (c.2498G>A; p.Gly833Asp), which affects a highly conserved amino acid residue ( Figure  3 ). The mutation was found homozygously in both affected siblings, and heterozygously in the unaffected father. 
DISCUSSION
Several research groups have described mutations in the MFRP gene, leading to an autosomal recessive disease characterized by nanophthalmos, RP, foveoschisis, and optic disc drusen [1] [2] [3] . In this study, we demonstrate that a similar disease complex can be caused by a novel missense mutation in the CRB1 gene. This is in agreement with a recent study that identified a homozygous CRB1 mutation in a Mexican family with similar features [12] .
In both individuals of the family described in this study, we observed a decreased axial length consistent with nanophthalmos, resulting in high hyperopia. High hyperopia is commonly seen in patients with CRB1 mutations [13, 14] . Optic disc drusen were observed in patient IV:2, but not in patient IV:3, which may be due to her young age (7 years) at examination [15] . On OCT, we noted a similar cystic appearance as observed in patients with MFRP mutations in previous studies [1] [2] [3] , but in our opinion, this does not resemble former publications of classical foveoschisis [16] .
More likely, the patients developed macular edema secondary to RP, resulting in a split appearance of the macula on OCT.
The involvement of MFRP was excluded in this family, and homozygosity mapping revealed a novel missense mutation in the CRB1 gene. The mutation resides in the second laminin A G-like domain, where the mutation affects a residue in a highly conserved region and localizes near several other missense mutations previously identified in CRB1 [17] . Our results demonstrate that mutations in not only MFRP but also CRB1 are associated with small eye size. The combination of features observed in this family closely resembles the nanophthalmos-retinitis pigmentosa-foveoschisis-optic disc drusen disease complex previously associated with MFRP mutations. 
